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FREQUENCIES AND WAVEVECTORS FOR
SCATTERING PROBLS OF CONDENSED MATTER
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Lateral Extent of a Coherent Wave-Packet
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Length of a Coherent Wave-Packet
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Speckle

Objects viewed in highly coherent light
acquire a peculiar granular appearance.
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Colloidal Suspension

Our System
Polystyrene Latex Spheres ['particles’]
of Radius 67 nm
Suspended in Glycero



CCD Image: PS Latex in Glycerol [® = 0.49]
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The Scattering Cross Section

=10 ¢ (pps — pc)* v IF(Q)I* S(Q)

V' Scattering Volume
v Volume of Polystyrene Sphere
¢ Volume Fraction of Polystyrene
pps, pci Material Densities
ro T homson Radius

1 do
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Form Factor |F(Q)|2
Determined from the Scattering Function
in the Dilute Limit

Structure Factor S(0Q)
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Peak in S(Q) develops as the fiud of collcdal
particles approaches a crystdl phage (Moscent
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Field Time-Correlation Function g,
Derived from Siegert Relation
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Relation to the Dynamic Structure Factor
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Simplest Functional Form ,
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CCD Detector Kinetics Mode

Illuminating a stripe of the CCD detector and
using the remainder of the CCD as memory,
it is possible to acquire CCD images in
rapid succession:

10 ms, 30 ms, 100 ms, ... exposure times
with 60 us shifting times.

Shown here are 15 time slices separated
from one another by 500 ms.

Kinetics Mode Setup
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Calculation of the Intensity Time Correlation
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(2)
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Averaging over Small Ranges of Wavevectors
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Correlations
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Averaging of Sets of Data Acquisition Sequences

(6)
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Intensity Time-Correlation Function g2

Polystyrene Latex in Glycerol [® = 0.27] at -5°C
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Suspension of PS Latex in Glycerol: Short-Time Diffusion
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Dynamic Structure Factor S(Q,w)

5@ = [ dws(@w)

Sum Rule
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dw w2S(Q, w)

Small Frequencies w

S(Q) DQ?
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| (Q w) T w2 + (DQ2)2
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Reptation model of polymer dynamics

e snake-like motion (reptation) within the tube defined
by entanglements with neighboring polymers

e cvidence for the “tube” comes from neutron spn-echo
measurements and microscopy of fluorescence-laballec

DNA in a solution of unlabelled DNA

wirs 17 B Stk and 5 Chu, scence 264 519 (19094

e diffusive motion away from the original tube has not
been characterized
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Single Chain in a Melt

Dynamic Structure Factor

Doi and Edwards
The Theory of Polymer Dynamics
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Intensity Time-Correlation Function gz

~ Single-Chain Reptational Diffusion in Melt
Versus Brownian Motion
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Future Work on Entangled

Polymeric Systems

Slow Dynamics (0.07 — 100s) on
Small Length Scales (100 — 1000 A)

Temperature Dependence
More Temperature Points
Comparison with Rheology

Monodisperse PEO-PMMA Blend
More Detailed Comparability with Theory
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